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A frequent point of debate between refractive and retinal surgeons is the risk of pseudophakic retinal detachment (RD) in highly myopic eyes, defined as eyes with an axial length greater than 26 mm (sometimes even exceeding 30 mm) and usually with a spherical equivalent superior to e6.00 D. This degree of myopia is mostly associated with degenerative changes that involve sclera, choroid, retina and vitreous. Today, refractive lens exchange (RLE) is frequently proposed as a refractive surgical procedure for the correction of high myopia in presbyopic middle-aged myopes, and cataract surgery is performed at earlier ages. However, it is important to determine the risk of RD after both RLE (whether cataractous or a clear lens) and phakic intraocular lenses (whether anterior or posterior chamber) especially in highly myopic eyes. But do we have the evidence about this important issue to inform our patients and to alert ourselves to advise our patients adequately? Every ophthalmic surgeon remembers the stressing experience of a relatively young myopic patient suffering RD following an RLE. Even today and with the progress in vitreoretinal surgery, RD is not always followed by a full visual recovery, and severe visual loss is the endpoint of many patients with RD.
The risk of retinal detachment in highly myopic patients is mainly due to two possible causes: a higher incidence of predisposing retinal lesions in myopic eyes compared with the general population and the hypothesis that LE might induce several iatrogenic factors that will increase the incidence of retinal tears, especially promoting vitreous changes postoperatively.
The literature on this issue is frequently unclear. Previous studies reported a higher incidence of RD in unoperated highly myopic eyes compared with non-myopic eyes (whether emmetropic or hypermetropic). 1 2 These studies reported a risk of RD ranging between 0.71% and 3.2%. 1 2 Previously published reports studied highly myopic eyes with a spherical equivalent (SE) >À6.0 D and included 1000 eyes. 2 The annual incidence was 0.015% in eyes with myopia #4.75 D, 0.07% in myopic eyes ranging between À5.0 D and À9.75 D, and 0.075% in eyes with myopia >10 D. 3 In myopes of up to À15 D, the risk of developing RD increases 15-fold compared with the general population. This risk increases 110-fold in highly myopic patients >À15 D when compared with the general population. Burton 4 reported that high myopes >À5.0 D with retinal degeneration are prone to an extraordinary risk of developing RD, especially with a long life expectancy. The risk of developing RD during the second, third or fourth decade of life is very high in such patients, mainly owing to atrophic retinal holes. However, Burton did not provide any results on severe myopia owing to high axial length.
Analysing previous reports studying the incidence of RD after lens removal in highly myopic patients is difficult. Previous studies have reported on differing populations using different surgical techniques (extracapsular cataract extraction (ECCE) and phacoemulsification), whereas others compared the incidence after clear and cataractous lens extraction. Modern phacoemulsification seems to be safer than ECCE, and cataract removal is performed at older ages than RLE, so phacoemuslification in older ages in the high myope probably defines a different risk group, which creates a significant bias in the analysis of RD risk. Significantly, the mean follow-up, mean SE and mean age varied greatly in these published reports.
5e14
Previous studies reported an incidence of 2.10% in 190 myopic eyes after clear lens exchange (CLE) 'phacoemulsification' after a mean follow-up of 4.78 years. 14 Other studies reported an incidence of 4.0% in 25 high myopic eyes (>12.0 D) 6 and 3.2% in 62 eyes. 8 However, a study that included 930 highly myopic eyes with an SE ranging from À30.0 D to À15.0 D reported an incidence of 8% with a mean age of 62.5% years and mean follow-up of 36 months. 9 In another study with longer mean follow-up of 62.3 months and mean axial length of 30.22 mm the reported incidence of RD was 1.3% but this study involved a smaller cohort (73 eyes) and without intraocular lens implantation. 10 Other authors have reported a RD incidence up to 8.1% after 7 years of follow-up.
14 Again, differences in risk apparently exist when considering whether cataract removal or RLE is the indication of the surgery related to vitreous changes occurring in the younger patients. 11 We cannot compare RD incidence after CLE with cataract extraction in high myopes (as the incidence is lower after cataract extraction). In young patients, especially with high life expectancies, CLE can induce vitreous changes and increase the traction on the retina, which would not be expected to occur in older patients after cataract extraction.
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To further understand the problem of RD following RLE and cataract removal in the myope, we conducted a retrospective study 15 in which we analysed RD incidence in 439 high myopic eyes of 274 patients after lens surgery (CLE and cataract) with a mean age of 62.2611.7 years (ranging from 21 to 90 years), with a mean follow-up of 61.5629.6 months (range from 2 to 147 months) with different surgeons. All highly myopic eyes with an axial length of over 26 mm and spherical equivalent $À6.00 D were included. Eyes previously operated for RD or other intraocular surgeries (three eyes) were excluded from this study. The mean outcome measures were the occurrence of RD, age, axial length, operative complications (vitreous loss) posterior capsular opacification and Nd:YAG capsulotomy, in addition to postoperative BSCVA and spherical equivalent. Patients were divided into two groups according to age at the time of surgery, Group 1 patients of 50 years or younger (82 eyes) and Group 2 patients of over 50 years of age (357 eyes). Eyes were also divided according to axial length (#28.00 mm 274 eyes and >28 mm 165 eyes) for analysing the risk of RD with time (KaplaneMeier analysis).
RD occurred in 2.7% of eyes. The mean age of the patients affected by RD was 56.1669.96 years (range from 38 to 70 years). The mean axial length in RD eyes was 27.8561.83 mm (range from 26.00 to 31.34), and the mean spherical equivalent À13.465.8 (range from À28.00 D to À6.50 D). In Group 1, the incidence of RD was 3.65% (three out of 82 eyes), while in Group 2, it was 2.52% (nine out of 357 eyes). Eyes with a relatively longer axial length demonstrated a higher incidence of RD. In eyes with axial lengths #28.0 mm, RD occurred in 2.18% (six out of 274 eyes), compared with 3.36% in eyes with axial lengths >28.0 mm (six out of 165 eyes).
The KaplaneMeier analysis was performed to evaluate the cumulative risk of RD over time. The cumulative risk among all 439 eyes was 0.47% at 3 months, 0.71% at 6 months, 1.71% at 15 months, 2.59% at 48 months and 3.28% from 63 to 105 months. In Group 1, the risk increased to 1.23% at 3 months and 4.46 from 63 to 147 months. In Group 2, the risk was 0.58% at 6 months, 1.83% at 15 months, 2.56% at 48 months and 2.96% from 52 to 118 months. The cumulative risk of onset of RD in eyes with an axial length of #28.0 mm was 0.40%, 1.64%, 2.12 and 2.62% for 6, 15, 48 and from 52 to 147 months respectively. In eyes with an axial length of >28.0 mm, the cumulative risk was 1.22%, 1.87%, 3.35% and 4.42 for 4, 14, 42 and from 63 to 117 months respectively. 15 A trend was found, indicating an association between age at surgery of less than 50 years and an increased risk of RD. Assuming that the risk of RD for group 1 (<50 years) was 4.46% at 146 months compared with 2.96% at 118 months for group 2 (>50 years), it would be necessary to include 1066 eyes in each group, making a total of 2132 eyes in the study to achieve statistical significance. Similarly, for the axial length categories, assuming that the cumulative risk of RD was 2.62% at 147 months for eyes with axial length #28.0 mm and 4.42% at 117 months for eyes with axial length >28.0 mm, it would be necessary to include 680 eyes in each group, totalling 1360 eyes in the study to achieve statistical significance with respect to axial length measurement. 15 This elevated demography is needed to establish definite conclusions on the incidence and risk factors associated with high myopia related to the development of RD.
For this reason, even relatively high series have failed to demonstrate conclusively the real risk involved in RLE and cataract surgery in the myope. 16 In this issue of BJO (see page 335), Walter Sekundo and coauthors describe a technique with femtosecond laser for the correction of myopia and myopic astigmatism using small incision corneal refractive surgery with the SMILE procedure. 17 Even though they report the outcomes concerning a preoperative mean spherical equivalent of À4.75 D in this paper, the procedure is capable of correcting larger amounts of myopia. It is easy to imagine that the technique described by the authors is possible to remove thicker lenticles more easily than thinner lenticles. This procedure is still in the early stages, but it is a clear indication that laser surgery may correct high myopia at the corneal level. The advantages of this procedure, as known in intraocular invasive and controllable in terms of highprecision technology, are indeed outstanding and very attractive. Most likely, the newly emerged sixth-generation excimer lasers are also capable of ablating the cornea in myopias of over 10 D with greater precision and efficacy than previously.
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In summary, the literature defines particular risk factors related to the development of retinal detachment in the high myope following lens removal and indicates a trend towards a higher incidence in patients with a high axial length (>28.0 mm) and aged younger than 50 years. Until a large, multicentre, prospective, collaborative study is carried out to ascertain finally which risk factors may lead to the occurrence of retinal detachment in highly myopic eyes and to determine the real risk of this complication, the surgeon should indicate RLE and early cataract removal conservatively in young and middle-aged (<50 years) patients with high myopia following other safer options (or no surgery at all) in cases in which a refractive surgical indication is considered. Proper informed consent should include a thorough explanation of such risks and should be different for refractive and cataract indication. 21 Patient information is essential for the benefit of doctorepatient relationships, and a better understanding of the risk involved in the procedure is essential to create an appropiate medical/ legal environment in those cases in which complications, unfortunately, occur.
Methods to correct high myopia in a non-invasive intraocular way would be indeed most welcome. 22 The use of modern sixth-generation excimer laser devices and femtosecond lasers could be in the immediate future an alternative if they show the adequate safety, efficacy and predictability for the purpose. Future research in the area seems to be essential to define the limits in which corneal versus intraocular surgery can be an adequate option for the correction of high myopia.
